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DETAILED ACTION 
Claim Rejections - 35 USC § 112 

1 . The following is a quotation of tlie second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 4 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. It is not clear what applicant is trying to claim when stating "a 
top surface of the dielectric layer is substantially coplanar with aligned a top surface of 
the projecting portion" as recited in claim 4. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitied to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1 ), (2), and (4) of section 371 (c) of this 
titie before the invention thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act 
of 1999 (AlPA) and the Intellectual Property and High Technology Technical 
Amendments Act of 2002 do not apply when the reference is a U.S. patent resulting 
directly or indirectly from an international application filed before November 29, 2000. 
Therefore, the prior art date of the reference is determined under 35 U.S.C. 102(e) prior 
to the amendment by the AlPA (pre-AlPA 35 U.S.C. 1 02(e)). 
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4. Claims 1-3, 5-10, and 13-15 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Basceri et al, US patent No. 6,444,478. 

Regarding claim 1, Basceri teaches (figs. 1 and 2) a fenroelectric capacitor (31) 
comprising: a bottom electrode (32) which has a plate portion (lower portion of 32) and 
a projecting portion (upper portion of 32), wherein the projecting portion is arranged on 
a central area of the plate portion; a dielectric layer (14) formed on a peripheral area 
(upper surface of bottom electrode 32) of the bottom electrode (32); a ferroelectric layer 
(16) formed on the dielectric layer (14) and on the projection portion of the bottom 
electrode; and a top electrode (36) formed on the ferroelectric layer (16). 

Regarding claim 2, Basceri teaches the entire claimed structure of claim 1 above 
including the ferroelectric layer includes a damaged area, which Is formed on the 
dielectric layer. Basceri teaches patterned layers (fig. 2) where the sides of the layers 
that are aligned. APA teaches (page 2) that etching of the bottom electrode, ferroelectric 
layer and the top electrode would cause damage on the ferroelectric dielectric layer. 
Therefore Basceri Inherently teaches a damaged fenroelectric layer. 

Regarding claim 3, Basceri teaches the entire claimed structure of claim 1 above 
including the bottom electrode (32) comprises the plate portion and the projecting 
portion as single unitary electrode (refer to fig. 2). 

Regarding daim 5, Basceri teaches the entire claimed structure of claim 1 above 
including a side surface of the plate portion of the bottom electrode, a side surface of 
the dielectric layer, a side surface of the ferroelectric layer and a side surface of the top 
electrode are aligned (refer to fig. 4). 
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Regarding claim 6, Basceri teaches the entire claimed structure of claim 1 above 
including the bottom electrode and the top electrode are made of an oxidation 
resistance metal or a conductive metal oxide (col. 14, lines 14-21 and lines 61 -67). 

Regarding claim 7, Basceri teaches the entire claimed structure of claim 1 above 
including the plate portion of the bottom electrode and the projection portion of the 
bottom electrode are made of different material (col. 14, lines 14-21). Basceri teaches 
the bottom electrode may be fomried from 1 or more metal layers as in col. 14, lines 14- 
21. 

Regarding claim 8, Basceri teaches the entire claimed structure of claims 1 and 8 
above including the plate portion of the bottom electrode includes a lower layer and an 
upper layer (lower portion of the bottom electrode further have a lower layer and an 
upper layer). 

Regarding claim 9, Basceri teaches the entire claimed structure of claims 1 and 7 
above including the projection portion of the bottom electrode is made of platinum (col. 
14, lines 14-21). 

Regarding claims 10 and 13, Basceri teaches (figs. 1 and 2) the entire claimed 
structure of claims 1 and 5 above including a ferroelectric capacitor comprising: a 
bottom electrode (32); a top electrode (36); a ferroelectric layer (31) formed between the 
bottom electrode and the top electrode; and a dielectric spacer (14) formed between the 
bottom electrode (32) and the top electrode (36), wherein the dielectric spacer 
decreases an electric field strength at a peripheral area of the capacitor. 
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Regarding claim 14 and 15, Basceri teaches (figs. 1 and 2) the entire claimed 
structure of claims 1 and 5 above including a spacer layer (14) fomied on a peripheral 
area (upper portion of 32) of the first electrode; a ferroelectric layer (16) formed on the 
dielectric spacer and on the projecting portion (upper portion of 32); and a second 
electrode (36) formed on the ferroelectric layer. 

5. Claims 1 , 4, 1 1 and 12 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Natori et al, US patent No. 6,459,111. 

Regarding claim 1 Natori teaches (fig. 3) a ferroelectric capacitor comprising: a 
bottom electrode (39) which has a plate portion (lower portion of 39) and a projecting 
portion (upper portion of 39), wherein the projecting portion is arranged on a central 
area of the plate portion; a dielectric layer (40) formed on a peripheral area of the 
bottom electrode (39); a ferroelectric layer (42) formed on the dielectric layer (40) and 
on the projection portion of the bottom electrode; and a top electrode (43) formed on the 
ferroelectric layer (42). 

Regarding claim 4, Natori teaches the entire claimed structure of claim 1 above 
including a top surface of the dielectric layer is substantially coplanar (portion of 40 that 
is coplanar with 39) and aligned with a top surface of the projecting portion (upper 
portion of 39, refer to fig. 3). 

Regarding claim 1 1 , Natori teaches the entire claimed structure of claim 1 above 
including the bottom electrode (39) includes a projecting portion (top portion of 39) 
arranged at a central area of the bottom electrode, and wherein the dielectric spacer is 
arranged around the projecting portion (layer 40 is formed around 39). 
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Regarding claim 12, Natori teaches the entire claimed structure of claim 1 above 
including a distance between the bottom electrode (39) and the top electrode (43) at a 
peripheral area of the capacitor is grater than a distance between the bottom electrode 
and the top electrode at a central area of the capacitor. The distance between the top 
electrode and the bottom electrode taken at the base of the bottom electrode is greater 
than the distance between the top electrode and the bottom electrode taken at the top 
of the bottom electrode. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this titie, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the Invention was made. 

Claims 16-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Natori et al. in view of Eguchi US patent No. 6,093,575. 

Regarding claim 16, Natori teaches (fig. 3); a ferroelectric capacitor formed on a 
top surface of the insulating layer (31) (fig. 3C), the ferroelectric capacitor including a 
bottom electrode (39) formed on the insulating layer (31), the bottom electrode having a 
plate portion (lower portion of 39) and a projecting portion (upper portion of 39), wherein 
the projecting portion is arranged on a central area of the plate portion, a dielectric layer 
(40) formed on the peripheral area of the bottom electrode (39), a ferroelectric layer (42) 
fomried on the dielectric layer (40) and on the projecting portion, and a top electrode 
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(43) formed on the ferroelectric layer; and a plug electrode (32) which is embedded in 
the insulating layer (31 ). 

Natori does not explicitly teach a semiconductor device comprising: a 
semiconductor substrate; a transistor formed on the semiconductor substrate, the 
transistor having a source region, a drain region and a gate electrode; an insulating 
layer formed on the semiconductor substrate and the transistor and the plug electrode 
connects the source region of the switching transistor to the bottom electrode of the 
fenroelectric capacitor. 

Eguchi teaches (fig. 2C) a semiconductor substrate (1 ); a transistor (9) formed on 
the semiconductor substrate, the transistor having a source region (8a), a drain region 
(8b) and a gate electrode (4); an insulating layer (10) formed on the semiconductor 
substrate (1 ) and the transistor (9) and plug electrode (part electrode 22 connecting to 
region 8a) connects the source region (8a) of the transistor to the bottom electrode of 
the ferroelectric capacitor. Furthenmore Eguchi teaches a MOS transistor that is capable 
of performing as a switching transistor. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the transistor connection portion taught by Eguchi in 
the structure of Natori in order to integrate the ferroelectric capacitor with other portion 
of the integrated device. 

Regarding claim 17, Natori teaches substantially the entire claimed structure of 
claim 16 above including the top surface of the insulating layer (40) is formed 
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substantially flat (refer to fig. 3, layer 40 has a flat surface on the periphery and the 
middle). 

Regarding claim 18, Natori teaches substantially the entire claimed structure of 
claim 16 above including the ferroelectric capacitor is located over the source region of 
the switching transistor. 

7. Claims 1 9 and 20 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Natori et al. in view of Kobayashi US patent No. 6,495,879. 

Regarding claim 1 9, Natori teaches (fig. 3); a fenroelectric capacitor formed on a 
top surface of the insulating layer (31) (fig. 3C), the ferroelectric capacitor including a 
bottom electrode (39) formed on the insulating layer (31), the bottom electrode having a 
plate portion (lower portion of 39) and a projecting portion (upper portion of 39), wherein 
the projecting portion is arranged on a central area of the plate portion, a dielectric layer 
(40) fonmed on the peripheral area of the bottom electrode (39), a ferroelectric layer (42) 
formed on the dielectric layer (40) and on the projecting portion, and a top electrode 
(43) formed on the ferroelectric layer; and a plug electrode (32) vt^ich is embedded in 
the insulating layer (31). 

Kobayashi teaches (figs. 10A-10F) a semiconductor substrate (1 1); a transistor 
(col. 9, lines 34-41) formed on the semiconductor substrate (11), the transistor having a 
source region (source/drain regions 18), and a gate electrode (17); an insulating layer 
(col. 9, lines 34-41 ) formed on the semiconductor substrate (11) and a top electrode 
(1 5) fonmed on a ferroelectric layer (14); and a wiring (16) which connects the source 
region (18) of the transistor to the top electrode (15) of the fen^oelectric capacitor (25) 
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(refer to fig. 10F). Furthermore Kobayashi teaches a MOS transistor that is capable of 
perfomning as a switching transistor. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the transistor connection portion taught by 
Kobayashj in the structure of Natori in order to integrate the ferroelectric capacitor with 
other portion of the integrated device. 

Regarding claim 20, Natori teaches substantially the entire claimed structure of 
claim 19 above including the wiring (16, portion of 16 inside the via) includes a plug 
portion which extends from the source region (1 8) of the switching transistor to the top 
surface of the insulating layer (26) and a wiring portion (portion of 16 that connects to 
15) which connects a top of the plug to the top electrode (15) of the ferroelectric 
capacitor (25). 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. References D and E are cited as being related to capacitors. 
Any inquiry concerning this communication or eariier communications from the 
examiner should be directed to Samuel A Gebremariam whose telephone number is 
(571 ) 272-1653. The examiner can normally be reached on 8:00am-4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on (571 ) 272-1732. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomnation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

SAG 

December 12, 2004 
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